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1
AIR SPRING

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the U.S. National Application of PCT
International Application No. PCT/EP2012/072094, filed
Now. 8, 2012, which claims priority to German Patent Appli-
cation No. 10 2011 086 353.2, filed Nov. 15, 2011, the con-
tents of such applications being incorporated by reference
herein.

FIELD OF THE INVENTION

The invention relates to an air spring for vehicles, having an
air spring bellows made of elastomeric material clamped inan
airtight manner between an air spring cover and an air spring
rolling piston, which air spring bellows delimits with the air
spring cover and the air spring rolling piston a working cham-
ber filled with compressed air, rolls on the air spring rolling
piston while forming a rolling fold and is fastened to the air
spring cover while forming a second fold, and having an
elastomeric element which is provided as an anti-harshness
mount.

BACKGROUND OF THE INVENTION

Air springs which are mounted between running gear and
vehicle body and have an air spring bellows which in turn is
fastened between an air spring cover and a rolling piston are
known in a large number of configurations. In operation, the
air spring is subjected to an internal overpressure. The air
spring bellows rolls on the outer contour of the concentric air
spring piston/rolling piston under load and in the course of
spring movements while forming a rolling fold. An air spring
of'this type is frequently used in road or rail vehicles in order
to achieve a comfortable suspension.

So-called “anti-harshness mounts™ are increasingly called
for in order to improve the suspension comfort of the air
spring in the vehicle. Harshness is understood to mean a
superposed, rough and hard behavior of the suspension in the
case of oscillations of relatively high frequency and relatively
small amplitude, which in the case of air springs or air spring
and damper units is dependent on the working pressure
applied and on the mountings between the components and
the vehicle body.

An air spring having an anti-harshness mount is known, for
example, from DE 102010017227 A1, which is incorporated
by reference, the mount being provided as an elastomeric
element between an upper cover part and a lower cover part.

Especially in the case of modern vehicles in which,
because of the limited installation space available, it is often
necessary to install the air springs upside-down and without
integrated dampers, this arrangement considerably restricts
the axial installation space, or the elastomeric element is not
aligned optimally with respect to the effective diameter of the
air spring.

SUMMARY OF THE INVENTION

An aspect of the invention provides an air spring for
vehicles which makes possible an optimized installation
space for a self-contained air spring, especially in the upside-
down position with anti-harshness mount. In addition, the
effectiveness of the mount with regard to ride comfort is to be
optimized.
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This is achieved according to the invention in that the
elastomeric element is arranged between a first piston part
and a second piston part, coaxial therewith, of the air spring
rolling bellows, the rolling surface for the air spring bellows
being provided on the first piston part and the air spring
bellows being fastened by means of a clamping element, and
the second piston part being mountable on a mounting surface
of a vehicle body. Through the positioning of the anti-harsh-
ness mount in the air spring rolling piston a substantially
shortened axial installation height of the air spring can be
achieved in the upside-down position, in comparison to
known air springs. Furthermore, through the proximity to the
vehicle body, the arrangement of the anti-harshness mount in
the air spring rolling piston allows a more direct effect on
comfort.

According to an advantageous embodiment of the inven-
tion, the elastomeric element as the anti-harshness mount
may be made of rubber and may be vulcanized between the
two piston parts, whereby simple manufacture is achieved.

According to an advantageous development of the inven-
tion, the first piston part is formed in two parts with a first and
a second component, the first component being provided to
fasten the air spring bellows and the rolling surface being
arranged on the second component. It is advantageous in this
case that the rolling contour of the piston can be exchanged,
so that the characteristic of the air spring can be changed in
the context of ride tuning.

The second component preferably has a radially inwardly
oriented step which, for fastening to the first component,
engages in a recess on an outer side of the first component,
whereby the rolling contour of the piston can be exchanged in
a simple manner.

According to an advantageous embodiment, the elasto-
meric element is made of rubber and is vulcanized between
two annular elements which are arranged between the second
piston part and the first component of the first piston part.

If the air spring has at least one further working chamber
separated from the working chamber by means of a dividing
wall and an on-off valve, according to an advantageous
embodiment of the invention the second piston part can be
formed in three parts, the on-off valve being arranged
between a first component provided as the dividing wall and
a second component, which first and second components are
connected to one another in a sealed manner, and a third
component connected to the second component being pro-
vided for fastening to the mounting surface of the vehicle
body.

The first and second components may preferably be con-
nected to one another in a sealed manner by means of a
threaded connection.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features, advantages and applications of the inven-
tion are apparent from the dependent claims and from the
following description of exemplary embodiments, and from
the drawing in which, in a highly schematized form and in
cross section in each case:

FIG. 1 shows a first exemplary embodiment of an air spring
according to the invention in an upside-down position;

FIG. 2 shows an air spring rolling piston of the air spring
according to FIG. 1;

FIG. 3 shows a comparison between a known air spring and
the air spring according to the invention as shown in FIGS. 1
and 2 in an upside-down position;
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FIG. 4 shows an air spring rolling piston of a second exem-
plary embodiment of an air spring according to the invention,
and

FIG. 5 shows an air spring rolling piston of a third exem-
plary embodiment of an air spring according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a first exemplary embodiment of an air spring
1 in the installed state in a vehicle, while FIG. 2 shows an
enlarged air spring rolling piston 2 of the air spring 1 repre-
sented in FIG. 1.

The air spring 1 has an air spring bellows 4 made of elas-
tomeric material which is clamped in an airtight manner
between an air spring cover 3 and the air spring rolling piston
2 and delimits, with the air spring cover 3 and the air spring
rolling piston 2, a working chamber 5 filled with compressed
air. The air spring bellows 4 rolls on the air spring rolling
piston 2 while forming a rolling fold 6 and is fastened to the
air spring cover 2 while forming a second fold 7.

An elastomeric element 8, which improves the suspension
comfort of the air spring 1 in the vehicle, is provided as an
anti-harshness mount. Harshness is understood to mean a
superposed, rough and hard suspension behavior in the event
of oscillations of relatively high frequency and relatively
small amplitude, which in the case of air springs or air spring
and damper units is dependent on the applied working pres-
sure and on the mountings between the components and the
vehicle body.

In modern vehicles it is therefore often necessary, because
of'the small available installation space, to install an air spring
without integrated damper in the so-called upside-down posi-
tion, in which the air spring rolling piston is supported on the
vehicle body 9 and the air spring cover is mounted under-
neath, for example on a suspension arm 10 of an axle. This
arrangement permits improved compensation of the axle
kinematics but considerably restricts the axial installation
space, or, with known air springs, an elastomeric element is
notaligned optimally with respect to the effective diameter of
the air spring.

In order to optimize the installation space and the effec-
tiveness of the anti-harshness mount with regard to the ride
comfort of the air spring 1, the elastomeric element 8 is
arranged between a first piston part 11 and a second piston
part 12, coaxial therewith, of the air spring rolling piston 2. In
this exemplary embodiment the elastomeric element 8 as the
anti-harshness mount is made of rubber and is vulcanized
between the two piston parts 11, 12, allowing simple manu-
facture.

In this case the rolling surface for the air spring bellows 4
is provided on the first piston part 11 and the air spring
bellows 4 is fastened to the first piston part 11 by means of a
clamping element 13. The second piston part 12 can be
mounted on a mounting surface of the vehicle body 9.

FIG. 3 shows a comparison between a known air spring in
the left-hand half and the air spring 1 according to the inven-
tion in an upside-down position in the right-hand half. It can
be clearly seen that, through the positioning of the anti-harsh-
ness mount in the air spring rolling piston 2, a shortening of
the axial installation height of the air spring 1 by an amount x
can be achieved. Furthermore, because of the positioning
closer to the vehicle body 9, the arrangement of the anti-
harshness mount in the air spring rolling piston 2 allows a
more direct effect on comfort.

An air spring rolling piston 14 of a second exemplary
embodiment of an air spring according to the invention can be
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4

seen in FIG. 4. A first piston part 15 of the air spring rolling
piston 14 is formed in two parts, with a first and a second
component 17, 18. The first component 17 is provided for
fastening the air spring bellows 4 and the rolling surface is
arranged on the second component 18.

For fastening to the first component 17, the second com-
ponent 18 has a radially inwardly oriented step 19 which
engages in a recess 20 on an outer side of the first component
17.

It can further be seen in FIG. 4 that the elastomeric element
21 provided as the anti-harshness mount is made of rubber
and is vulcanized between two annular elements 22, 23,
which are arranged between the second piston part 16 and the
first component 17 of the first piston part 15, into which they
are press-fitted.

In this exemplary embodiment both the anti-harshness
mount and the rolling contour of the air spring rolling piston
14 can be exchanged in a simple manner, whereby the char-
acteristic of the air spring can be changed in the context of ride
tuning.

In order to change the stiffness of the air spring, the air
spring may have at least one further working chamber 25, as
shown in FIG. 5, which shows an air spring rolling piston 24
of a third exemplary embodiment with a first and a second
piston part 27, 28.

The further working chamber 25 is separated from the
working chamber 5 by means of a dividing wall and an on-off
valve 26. The second piston part 28 is formed in three parts,
the on-off valve 26 being arranged between a first component
29 provided as the dividing wall and a second component 30,
which components 29, 30 are connected to one another in a
sealed manner. A third component 31, which is in turn con-
nected to the second component 30, is provided for fastening
to the mounting surface of the vehicle body 9 and allows a
connecting cable 32 of the on-off valve 26 to exit in a simple
manner.

As can be seen in FIG. 5, the first and second components
29, 30 are connected to one another in a sealed manner by
means of a threaded connection, although this connection
may also be implemented by means of other types of connec-
tion.

LIST OF REFERENCES

1 Air spring

2 Air spring rolling piston
3 Air spring cover

4 Air spring bellows

5 Working chamber

6 Rolling fold

7 Fold

8 Elastomeric element
9 Vehicle body

10 Suspension arm

11 First piston part

12 Second piston part
13 Clamping element
14 Air spring rolling piston
15 First piston part

16 Second piston part
17 First component

18 Second component
19 Step

20 Recess

21 Elastomeric element
22 Annular element

23 Annular element
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24 Air spring rolling piston
25 Working chamber

26 On-off valve

27 First piston part

28 Second piston part

29 First component

30 Second component

31 Third component

32 Connecting cable

The invention claimed is:

1. An air spring for vehicles, having an air spring bellows
made of elastomeric material clamped in an airtight manner
between an air spring cover and an air spring rolling piston,
which air spring bellows delimits with the air spring cover and
the air spring rolling piston a working chamber filled with
compressed air, rolls on the air spring rolling piston while
forming a rolling fold and is fastened to the air spring cover
while forming a second fold, and having an elastomeric ele-
ment which is provided as an anti-harshness mount, wherein
the elastomeric element is arranged between a first piston part
and a second piston part, coaxial therewith, of the air spring
rolling piston, the first piston part and the second piston part
being separate structures that are coupled together by way of
the elastomeric element, the first piston part having a radially-
inward facing surface and the second piston part having a
radially-outward facing surface with the elastomeric element
extending from the radially-inward facing surface of the first
piston part to the radially-outward facing surface of the sec-
ond piston part, the rolling surface for the air spring bellows
being provided opposite the radially-inward facing surface on
the first piston part and the air spring bellows being fastened
by means of a clamping element, and the second piston part
being mountable on a mounting surface of a vehicle body,

wherein the elastomeric element is made of rubber and is

vulcanized between the two piston parts; and

wherein the first piston part is formed in two parts with a

first and a second component, the first component being
provided for fastening the air spring bellows and the
rolling surface being arranged on the second compo-
nent.

2. The air spring as claimed in claim 1, wherein the second
component has a radially inwardly oriented step which, for
fastening to the first component, engages in a recess on an
outer side of the first component.

3. An air spring for vehicles, having an air spring bellows
made of elastomeric material clamped in an airtight manner
between an air spring cover and an air spring rolling piston,
which air spring bellows delimits with the air spring cover and
the air spring rolling piston a working chamber filled with
compressed air, rolls on the air spring rolling piston while
forming a rolling fold and is fastened to the air spring cover
while forming a second fold, and having an elastomeric ele-
ment which is provided as an anti-harshness mount, wherein
the elastomeric element is arranged between a first piston part
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and a second piston part, coaxial therewith, of the air spring
rolling piston, the first piston part and the second piston part
being separate structures that are coupled together by way of
the elastomeric element, the rolling surface for the air spring
bellows being provided on the first piston part and the air
spring bellows being fastened by means of a clamping ele-
ment, and the second piston part being mountable on a mount-
ing surface of a vehicle body,

wherein the elastomeric element is made of rubber and is

vulcanized between the two piston parts,

wherein the first piston part is formed in two parts with a

first and a second component, the first component being
provided for fastening the air spring bellows and the
rolling surface being arranged on the second compo-
nent, and

wherein the elastomeric element is vulcanized between

two annular elements which are arranged between the
second piston part and the first component of the first
piston part.

4. An air spring for vehicles, having an air spring bellows
made of elastomeric material clamped in an airtight manner
between an air spring cover and an air spring rolling piston,
which air spring bellows delimits with the air spring cover and
the air spring rolling piston a working chamber filled with
compressed air, rolls on the air spring rolling piston while
forming a rolling fold and is fastened to the air spring cover
while forming a second fold, and having an elastomeric ele-
ment which is provided as an anti-harshness mount, wherein
the elastomeric element is arranged between a first piston part
and a second piston part, coaxial therewith, of the air spring
rolling piston, the first piston part and the second piston part
being separate structures that are coupled together by way of
the elastomeric element, the rolling surface for the air spring
bellows being provided on the first piston part and the air
spring bellows being fastened by means of a clamping ele-
ment, and the second piston part being mountable on a mount-
ing surface of a vehicle body,

wherein the elastomeric element is made of rubber and is

vulcanized between the two piston parts,

wherein the first piston part is formed in two parts with a

first and a second component, the first component being
provided for fastening the air spring bellows and the
rolling surface being arranged on the second compo-
nent,

wherein the second component has a radially inwardly

oriented step which, for fastening to the first component,
engages in a recess on an outer side of the first compo-
nent, and

wherein the elastomeric element is vulcanized between

two annular elements which are arranged between the
second piston part and the first component of the first
piston part.



